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2.8 ± 0.4 Pg C yr-1 for 2011–2020

Bakker et al., 2022

Oceanic Uptake = 2.8 ± 0.4 Pg C yr -1 for 2011–2020
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Sabine et al., Science 2004
 Inventory = 118 ± 20 PgC
Thru 1994

Gruber et al., Science 2019
Inventory Increase = 33 ± 4 Pg C
 from 1994 to 2007 

Gruber et al., Science 2019
2007 Inventory = 151 ± 20 Pg C
thru 2007

Change in anthropogenic carbon in the global oceans





GO-SHIP Repeat 
Hydrography results 
demonstrate the 
growing global ocean 
carbon sink varies in 
the ocean interior 
(from Carter et al. 
2017; Carter et al. 
2019).
Surface water 
increase = 0.7 - 1.2 
µmol kg-1 yr-1

Anthropogenic Carbon Concentration Increase in the Pacific Ocean



BGC-Argo
From measurements to products

GOMO-supported New Technologies

Derived Variables:
•dissolved inorganic 
carbon (DIC) 

•particulate organic 
carbon

•anthropogenic carbon 
•total alkalinity 
•Phosphate
•silicate
•pCO2 
•Chl-a



Ocean Carbon Technology: Southern Ocean
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 NOAA Gold Award for Technology Development!





     Future Directions – Challenges and Opportunities
1. Continuing to Provide Support for Data Integration and Synthesis Efforts
2. Continuing to Resolve Differences Between Observations and Model Outputs
3. Integration of New Platforms and Technologies into the Observing Network 
4. Integration of Biology into the Observing Network via BGC Argo and 

Bio-GO-SHIP



Relevance
Thus far, the ocean CO2 sink is keeping pace with atmospheric CO2 increases. The next 
questions are how long will the ocean continue to take up the excess CO2 from human 
sources in proportion with the atmospheric increase and how will the biology be impacted by 
the changing CO2 and pH conditions.

Performance
GOMO has contributed to major advancements in our understanding of ocean carbon cycle

� Based on the GO-SHIP repeat hydrography 
observations and modeling the oceans have 
taken up 170 ± 20 Pg C since the beginning of 
the industrial era thru 2019.

� Discovery of decadal increases in carbon storage, 
primarily in the subtropical water masses due to 
increasing air-sea exchange and  increasing 
ventilation in recent years.

Conclusions


